ABSTRACT
disputed. In the present study, ten-week old C57BL6 wild-type and eNOS knockout 48 male mice were randomized to either a control diet (10% kcal from fat) or Western diet 49 (44.9% kcal from fat, 17% sucrose, and 1% cholesterol) for 18 weeks (n=7-8/group). In 50 wild-type mice, Western diet-induced obesity led to increased visceral white AT 51 expression of inflammatory genes (e.g., MCP1, TNFα, CCL5 mRNAs) and markers of 52 macrophage infiltration (e.g., CD68, ITGAM, EMR1, CD11C mRNAs and Mac-2 53 protein), as well as reduced markers of mitochondrial content (e.g., OXPHOS complex I 54 and IV protein). Unexpectedly, these effects of Western diet on visceral white AT were 55 not accompanied by decreases in eNOS phosphorylation at Ser1177 or increases in 56 eNOS phosphorylation at Thr495. Also counter to expectations, eNOS knockout mice, 57 independent of the diet, were leaner and did not exhibit greater white or brown AT 58 inflammation compared to wild-type mice. Collectively, these findings do not support the 59 hypothesis that reduced NO production from eNOS contributes to obesity-related AT 60 inflammation. insulin resistance and cardiovascular disease (3, 14) . While it is well-known that 69 reduced vascular endothelial nitric oxide (NO) bioavailability, a hallmark characteristic of 70 obesity and type 2 diabetes, contributes to arterial inflammation (4, 6, 9, 10, 15) , 71 conflicting evidence exists regarding the role of NO in modulating inflammation in AT.
72
One study revealed that male eNOS knockout mice exhibit increased expression of 73 inflammatory genes and markers of immune cell infiltration in visceral white (epididymal)
74
AT (5); however, that finding does not appear to be reinforced by data from others (12, 75 13). In a microarray analysis of visceral white AT from female eNOS knockout versus 76 wild-type mice, inflammatory genes were not reported amongst the genes with 77 significantly altered expression (13); however, since data on inflammatory genes were 78 not reported, conclusions cannot be drawn regarding whether or not those eNOS 79 knockout mice had greater or equivalent AT inflammation compared to controls. We 80 recently showed in lean and obese male rats that chronic administration of L-NAME, a 81 NOS inhibitor, did not increase markers of inflammation in AT (12) but did in the liver 82 (17); nevertheless, these data should be interpreted with the understanding that L-83 NAME inhibits production of NO from all three NOS enzymes (eNOS, iNOS, nNOS).
84
Based on these contrasting findings, we set out the present study to more 85 comprehensively interrogate the role of NO in modulating AT inflammation. We 
179

RESULTS
180
As shown in Fig 1, independent of 
192
Western diet-fed mice had greater Mac-2 staining in white AT than mice fed a control 193 diet (p<0.05), independent of genotype. Similarly, adipocyte size was greater in Western 194 diet-fed mice compared to control diet-fed mice (p<0.05) and smaller in eNOS knockout 195 mice compared to wild-type mice (Fig 2C, p<0.05 ).
196
Gene expression data in epididymal white AT and interscapular brown AT are 197 summarized in Figure 3A and 
213
Similar to findings obtained by immunohistochemistry (Fig 2) and gene expression (Fig   214   3 ), Mac-2 protein content was greater in Western diet-fed mice (Fig 4, p<0. 
221
In stark contrast with AT data (Fig 3) (Fig 5, p<0 .05, unless stated otherwise). Also, in contrast to the results 226 observed in AT, no diet effects were found in the aorta (p>0.05).
227
DISCUSSION
228
We found that increased white AT inflammation with Western diet-induced 229 obesity was not accompanied by changes in eNOS phosphorylation at Ser1177 and 230 Thr495, the two phosphorylation sites that mainly regulate eNOS activity. Furthermore, 231 ablation of eNOS did not increase AT inflammation in either white or brown AT.
232
Collectively, these findings do not support the hypothesis that reduced NO production 233 from eNOS contributes to obesity-related AT inflammation. comparable between studies in macro-nutrient composition (10% kcal from fat, 70% 248 kcal from carbohydrate, and 20% kcal from protein; 3.85 kcal/g of food) but levels of 249 sucrose were markedly different (34.5% kcal in Handa et al. vs. 3 .5% kcal in our study).
250
Another important difference between study designs to highlight is that our mice were 251 given the respective diets for 18 weeks, whereas in Handa et al. study the diet 252 intervention was 4 weeks. To determine if the lack of effect of eNOS deficiency was 253 limited to white AT, we examined the same genes in interscapular brown AT, a fat depot 254 that is more vascularized. Similar to white AT, we found no evidence of increased 255 inflammation in brown AT from eNOS knockout mice. Interestingly, however, the lack of 256 inflammation could be specific to AT, as we have preliminary data suggesting that there 257 are robust differences in inflammatory markers in the liver of eNOS knockout mice 258 compared to wild-type mice (RSR, unpublished observations). As will be discussed 259 later, inflammation was also detected in vascular tissue of eNOS knockout mice.
260
The present findings are congruent with findings from a genome-wide microarray 261 analysis of visceral white AT from eNOS knockout versus wild-type female mice (13). In 262 that study, no significant differences between eNOS knockout and wild-type mice were 263 reported in regards to inflammatory genes. In support of the notion that reduced 264 production of NO does not contribute to AT inflammation, we recently found that 265 expression of inflammatory genes and markers of immune cell infiltration in white and 266 brown AT were, by and large, unchanged with chronic administration of L-NAME in 267 drinking water in both lean and obese rats (12). However, because L-NAME inhibits all 268 NOS isoforms, we were unable to exclusively test the role of eNOS as source of NO.
269
In the present study, the lack of effect of eNOS deficiency on white and brown AT 
280
A novel finding of the present study was the observation in the aorta that eNOS 281 deficiency was distinctly associated with increased expression of endoplasmic reticulum 282 (ER) stress markers, including DDIT3, HSP5A, and HSPA1A mRNA (genes encoding 283 for CHOP, GRP78, and HSP72, respectively). ER stress has been implicated in the 284 etiology and progression of atherosclerosis (2, 11, 16, 18) and these data suggest that 285 reduced eNOS-derived NO production promotes ER stress; however, more research is suggesting that the lack of genotype effect on AT inflammation may be unrelated to 312 differences in body weight or adiposity. However, to more precisely evaluate the 313 influence of adiposity, future studies should experimentally match body weight and 314 adiposity between wild-type and eNOS knockout mice using a pair-feeding paradigm.
14
These effects of eNOS deficiency on body weight and composition may be due to 316 central effects resulting in reduced food and caloric intake (Fig 1F) . In our previous 317 chronic L-NAME treatment study in rats it was also noted that NOS inhibition diminished 318 food intake and adiposity (12).
319
In conclusion, we found that increased white AT inflammation with Western diet-320 induced obesity was not accompanied by changes in eNOS phosphorylation at Ser1177 321 and Thr495, two sites of phosphorylation that largely control eNOS activation. In 322 addition, we found no evidence of increased AT inflammation in mice with genetic 323 deletion of eNOS. Therefore, obesity and insulin resistance-associated AT inflammation 324 appears to be unrelated to eNOS-derived NO production. 
